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CLAIMS 



I claim: 



1. A shaped contoured structural member, comppsifig: 

at least onecjmtoured inner layer comprisipg^acomposite material or a metal-containing 



material 



at least one contoure^etiter layer comprising a composite material or a metal-containing 
material/ and 

at lejtsf one intermediate layer having a ribbed structure connecting the at least one inner 
layer ^tnd the art least one outer layer. 

2. The structural member of claim 1, wherein the structural member has a 
substantially non-straight configuration. 

3. The structural member of claim 1, wherein the metal-containing material 
metal or allpy thereof. 

4. The structural mepabefof claim 1, wherein the metal-containing material is a 
h^vy metal or allqy4h6reof. 

^ The structural member of claim 2, wherein the substantially non-straight 
configuration is a bent configuration. 

6. The structural member of claim 1, further comprising at least one initiator. 

7. A substantially non-straigh tstructurn l mrmhcr romprhtrr^ 
at least one^pontCured inner layer comprising a composite material or a metal-containing 
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at least one contoured outer layer comprising a composite material or a metal-contajjaklg 
material; and 

at least on^krfe^iediate layer having a ribbed structure^parinecting the at least one inner 
layer an*Hfte art 19261 one outer layer. 

rhe structural member of cl^ifrf 7, wherein the metal-containing material is a light 
letal or ajfcy thereof. 

The strucjwtfal member of claim 7, wherein the metal-containing material is a 
heav# metal or aUey thereof. 

'iQ.S The structural member of claim 7, wherein the substantially non-straight structural 
mem^r has a bent configuration. 

1 1 . The structural member of claim 7, further comprising at least one initiator. 

12. The structural member of claim 1, wherein the composite material is a reinforced 
resin matrix material. 

13. The structural member of claim 7, wherein the composite material is a reinforced 
resin matrix material. 

14. The structural member of claim 1 or 7, wherein both the at least one inner layer 
and the at least one outer layer comprise a composite material. 

15. The structural member of claim 1 or 7 5 wherein both the at least one inner layer and 
the at least one outer layer comprise a metal-containing material. 

16. The structural member of claim 1 or 7, wherein the at least one inner layer 
comprises a composite material and the at least one outer layer comprises a metal-containing 
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material. 

17. The structural member of claim 1 or 7, wherein the at least one inner layer 
comprises a metal-containing material and the at least one outer layer comprises a composite 
material. 

18. A bent structural member, comprising 

at least one contoured inner layer ajjaajSnsing a composite material or a metal-containing 
material* 

/ at least one contptrfed outer layer comprising a composite material or a metal-containing 
Material; and 

at Idast one intermediate layer having a honeycomb structure connecting the at least one 
inngplayer and the art least one outer layer. 

19. The structural member of claim 18 5 further comprising at least one initiator. 

20. The structural member of claim 18, further comprising at least one structural 
component. 

21. A method for making a shaped, contoured structural member, comgpsirfgT 
proving at least one inner layer comprising a coniposkelnaterial or a metal-containing 

mateij^over a shaped mandrel; 

roll wrapping at le^stone intermediate layer over the at least one inner layer, the at least 
oyfe intermediatejtfyer having a ribbed structure; 

providing at least one outer layer over the at least one intermediate layer, the at least one 
f outep^iayer comprising a composite material or a metal-containing material; and 
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connejprig the at least one inner and outer layer to the aUea§ti3»©-mtermeaiat^ layer. 
The method of claim 21, incljidiiig*providing the at least one inner layer by roll 



^^yrappfng the at least one jp»eflayer over a substrate. 



Q 



23. ^Pfie method of claim 22, including providing the at least one outer layer by roll 
rtfig the at least one outer layer over the at least one intermediate layer. 

24. The method of claim 23, further including removing the substrate. 

25. The method of claim 24, including partially or completely filling the interior 
created by removing the substrate. 

26. >The method of claim 25, further including constraining the at least < 
whenp^ffiiecting the at least one inner and aUgast^ne^uter layer to the at least one intermediate 

'prior to removingtije^stlSstote. 
^ * / / 27^^The method of claim 26, including constraining the at least one outer layer by roll 
(7 wiping at least one layer of a shrink-wrap material over the at least one outer layer. 

28. The method of claim 27, including removing the at least one layer of the shrink- 
wrap material after the reaction. 

—-^29. The me\hadj \f£\?i\m ^>7 j fhrtW inHiiHin^ providing at lenot one prcgt mre" 

dj^r^jjitdfbver the at least one outer layer. 

30. The method of claim 29, including providing a plurality of layers of shrink-wrap 
material with the at least one pressure distributor between two of said layers. 

3 \y A method for making a sh^e^eon toired structural member, comprising; * 
/providing^rteast one inner layer comprising a composite material or a metal-containing 




49 



# 



Attorney Docket No. DP-300402 



"SJi 

O 



material over j^$*?bstantially-straight mane 

i wrapping at least one intermediate layer over the at least one inner layer, the at least 
5ne intermediate layer having a/nbbed structure; 

providing at least orfe outer layer over the at least one intermediate layer, the at least one 
/outer layer comprising^ composite material or a metal-containing material; 
removing the mandrel; 

modifying the shape of the at least one inner layer, at least one intermediate layer, and the 
at least one duter layer to a substantially non-straight shape; and 

connecting the at least one inner and outer layer to the at least one intermediate layer. 

32. The method of claim 3 1 , including modifying the shape by using an exterior mold 
and using an internal pressure. 

33. The method of claim 31, including modifying the shape and connec£iiig-*e--3r 
least one inner and outer layer to the at least one intermecUate-iayer at substantially the same 
time. 

34. method for making^shaped, contoured structural member, comprising: 
/iding at least one'mner layer comprising a composite material or a metal-containing 

[ over a shapej^roandrel; 

roll wrapjtag at least one intermediate layer over the at least one inner layer, the at least 
one intermediate layer having a ribbed structure; 

providing at least one outer layer over the at least one intermediate layer, the at least one 
Jutej/ayer comprising a composite material or a metal-containing material; 
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constraining the outer portion with a shrink-^vnro mater 

connecting the at least one inner and^mter layer to tl^e at least one intermediate layer; and 
removing the shrink-wrap m^t^rial aijd'the subs^ 

35. A method for maki^ a shappd, contoured structural member, comprising: 
providing at least^e inner la^er comprising a composite material or a metal-containing 

material over a subsjtdhtially-stray^ht mandrejf 

roll wrapping at least one intermediate layer over the at least one inner layer, the at least 
one intermediate layer having a ribbed structure; 

providing at least/one out^r layer over the at least one intermediate layer, the at least one 
iter layer comprisingya composite material or a metal-containing material; 
removing the mandrel; 

modifying tjie slyipe of the at least one inner layer, at least one intermediate layer, and the 
\jat least one outer J&y^to a substantially non-straight shape; 

constraining the outer portion with a shrink-wrap material; 

connecting the at least one inner and outer layer to the at least one intermediate layer; and 
removtf g the shrink-wrap material and the substrate. 

36. / A shaped, contoured structural member made by the method comprising: 
prqvidiijig at least one iimer layer comprising a composite material or a metal-containing 

material £ver afehaped marulrel; 

wrapmng^ least one intermediate layer over the at least one inner layer, the at least 
one intermediate layer having a ribbed structure; 
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providing at least one outer layer over the at least one intermediate layer, the at least, 
outer layer comprising a composite material or a metal-containing material; and 

connecting the at least one inn^and outer layer to the at least oijjHmermediate layer. 
37. A shaped, contourejl'wuctural member made by thp^method comprising: 
providing at least orieinner layer comprising a^emposite material or a metal-containing 
material over a substamally-straight mandrel; 

roll wrapj&ng at least one intermediate layer over the at least one inner layer, the at least 
one interrnediat^ayer having a ribbed/structure; 

"providfng at least one outer layer over the at least one intermediate layer, the at least one 
5uter layer comprising a comffosite material or a metal-containing material; 
removing the mandrel; 

edifying the/shape of the at least one inner layer, at least one intermediate layer, and the 
at least dne outer Myer to a substantially non-straight shape; and 

1 connecting the at least one inner and outer layer to the at least one intermediate layer. 
!58. A^haped, contoured structural member made by the method comprising: 

at least one inner layer comprising a composite material or a metal-containing 
material btfer a shaped mandrel; 

rpi{ wrapping at least one intermediate layer over the at least one inner layer, the at least 
one intermediate layer having a ribbed structure; 

(providing at least one outer layer over the at least one intermediate layer, the at least one 
outer lkyer comprising a composite material or a metal-containing material; 
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constraining the outer portion with a jhrink-wrap materi^jf 

connecting the at least one ipH€ptfnd outer layer to th^at least one intermediate layer; and 
removing the shrinkyx/r^mBterial and the subsjrate. 

39. A shaped, cjjHtoured structural memb^jmiade by the method comprising: 
providing^/feast one inner layer cormfrising a composite material or a metal-containing 
material o\#r a substantially-straight maffdrel; 

fapping at least one mfermediate layer over the at least one inner layer, the at least 
bdiate layer having afribbed structure; 
f-oviding at least ode outer layer over the at least one intermediate layer, the at least one 
outer lafyer comprising /composite material or a metal-containing material; 
removing th^mandrel; 

modifying/the shape of the at least one inner layer, at least one intermediate layer, and the 
at leafet one outer layer to a substantially non-straight shape; 

\^rastefeining the outer portion with a shrink-wrap material; 
conrfecting the at least one inner and outer layer to the at least one intermediate layer; and 
rembving the shrink-wrap material and the substrate. 
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